AURAMS (version 1.4.0) is an off-line chemical transport model (CTM) that is driven by the Canadian operational weather forecast model, GEM (Global Environmental Multiscale model). GEM (version 3.2.2) was used to produce meteorological fields with a 15-km horizontal grid spacing. GEM was run for 12-hr periods from reanalysis files with a 6-hr spin-up and 6-hr of simulation stored for the CTM. AURAMS was run with a 15-km horizontal grid spacing for a domain covering the northeastern U.S. and eastern Canada and using climatological chemical boundary conditions. Gridded hourly anthropogenic point, area and on-road mobile emissions files were prepared for the CTM with the 2005 Canadian and 2005 U.S. national criteria-aircontaminant emissions inventories and version 2.2 of the SMOKE emissions processing system. Total gasoline exhaust organic vapour was treated as an additional gas-phase species in the on-road mobile emissions stream of the emissions processing system. This species was emitted, transported, lost by gas-phase chemistry and allowed to reach an equilibrium partitioning with sulphate aerosol based on the effective uptake coefficient fit
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AURAMS Description

AURAMS (version 1.4.0) is an off-line chemical transport model (CTM) that is driven by the Canadian operational weather forecast model, GEM (Global Environmental
Multiscale model). GEM (version 3.2.2) was used to produce meteorological fields with a 15-km horizontal grid spacing. GEM was run for 12-hr periods from reanalysis files with a 6-hr spin-up and 6-hr of simulation stored for the CTM. AURAMS was run with a 15-km horizontal grid spacing for a domain covering the northeastern U.S. and eastern Canada and using climatological chemical boundary conditions. Gridded hourly anthropogenic point, area and on-road mobile emissions files were prepared for the CTM with the 2005 Canadian and 2005 U.S. national criteria-aircontaminant emissions inventories and version 2.2 of the SMOKE emissions processing system. Total gasoline exhaust organic vapour was treated as an additional gas-phase species in the on-road mobile emissions stream of the emissions processing system. This species was emitted, transported, lost by gas-phase chemistry and allowed to reach an equilibrium partitioning with sulphate aerosol based on the effective uptake coefficient fit * Corresponding author; shao-meng.li@ec.gc.ca; 1-416-739-5731 of Equation (6) emissions were a factor of 0.16 lower than monoterpenes at 30C).
The gas-phase mechanism in AURAMS is an updated version of the ADOM-II mechanism (Lurmann et al., 1986; Stockwell et al., 1989; Kuhn et al., 1998) that is solved using a vectorized version of the rodas3 solver (Sandu and Sander, 2006) . A detailed description of the ADOM-II VOC lumping scheme can be found in Stroud et al. (2008) .
In this study, a lumped monoterpene species was separated from the original ADOM-II anthropogenic long-chain alkene species and assigned the OH/O 3 /NO 3 kinetics of α-pinene. A lumped sesquiterpene species was added to the mechanism and modelled with β-caryophyllene OH/ O 3 /NO 3 kinetics. Benzene was separated from the original ADOM-II lumped species, propane (sum of propane, acetylene and benzene), and reacted in the modified mechanism with OH kinetics. The overall organic aerosol yield approach was applied to the following VOC precursor species: isoprene (ISOP), monoterpenes (PINE), 
